Schott et al. 2016 superimposed pre-eclampsia (SIPE) on chronic hypertension. Treatment included admission into the intensive care unit (ICU) for intravenous pharmacologic blood pressure control. The blood pressure on admission was 220/140mmHg. An obstetrical emergency was called immediately upon admission due to fetal heart rate decreasing to nadir of 40bpm when examined in the ICU and the patient was taken for an emergent cesarean delivery.
Intraoperative course
Prior to induction of anesthesia, it was verified that the patient had no known allergies, a NPO status of 9.5 hours and after visualization, the airway was classified as a Mallampati 3. The patient had one 18 gauge peripheral IV with 2gm Magnesium sulfate infusing which was stopped prior to induction. Initial SpO 2 was 92% on 6L O 2 facemask. The patient was placed on the operating room table and pre-oxygenated with 100% free flow oxygen for approximately one minute. At induction of general anesthesia, her oxygen saturation was 99%, blood pressure 204/129mmHg (after IV hydralazine administration by the Obstetrics team), and a pulse of 95 beats per minute. A rapid sequence induction with cricoid pressure was conducted utilizing propofol 200mg, rocuronium 5mg and succinylcholine 160mg. Initial intubation was unsuccessful using a MAC 3 blade with inability to visualize the glottis opening as the velecula was distal to the laryngoscope blade. Successful, atraumatic intubation (Cormack Grade 3) was achieved using a video laryngoscope blade with end tidal CO 2 confirmation and bilateral breath sounds. Sevoflurane was started at 1.5% and 50% O 2 with 50% N 2 O gas flow. Blood pressure decreased to 175/92mmHg with a heart rate if 90 beats per minute.
Immediately after the start of the procedure, the patient's SpO 2 dropped to 71% and the patient was started on 100% oxygen. The patient was ventilated manually with peep 7-10cmH 2 O and was given 8 puffs of Albuterol via the endotracheal tube. The fetus was delivered 1.5 minutes after induction of anesthesia. The maternal blood pressure decreased to 125-150 mmHg systolic over 70-100mmHg diastolic pressures post delivery. In an attempt to increase the effectiveness of manual ventilation, the patient was given 40mg Rocuronium; however, ventilation and oxygenation did not improved. A right radial arterial line was placed to monitor hemodynamic changes and obtain arterial blood gases for analysis. The first arterial blood gas demonstrated a mixed respiratory and metabolic acidosis with pH 7.19, pCO 2 55.1, pO 2 70.1, HCO 3 20.3, Base Deficit -6, SO 2 87.9%, Lactate 1.2, and Hemoglobin 11.6.
The oxygen saturation remained between 71-86% after administration of bronchodilator therapy, high levels of positive end expiratory pressure, and 100% oxygen using manual ventilation. Differential diagnosis initially included bronchospasm, pneumothorax, pulmonary edema, hemothorax, atelectasis and pneumonia. In order to assist in diagnosing and planning further anesthetic treatment, the point-of-care ultrasound was brought into the operating room. The FATE protocol was used (Figure 1 ). Windows obtained suggested that the patient had a small pericardial effusion, left ventricular hypertrophy and gross pulmonary edema as illustrated by multiple "b-lines" in pleural view (Images 1-3) . Given the findings on the pointof-care ultrasound and concern for evolving congested heart failure, a 1:1 crystalloid replacement was undertaken rather than the traditional 3:1 replacement. Discussion of diuretic use was made, however given the changing hemodynamics use was withheld. Mild secretions were obtained through endotracheal suctioning. The patient's SpO 2 slowly improved and by the end of the surgical procedure, the patient's SpO 2 was between 88-91%.
The ICU team was notified of the patient's condition and diagnosis. The patient's oxygen saturation, arterial blood pressure and EKG was monitored and remained stable without treatment during transfer to the ICU. A chest radiograph obtained 2 hours postoperatively confirmed pulmonary edema. 
Results and postoperative course

Discussion
Ultrasound has become an indispensable tool in the anesthesiologist's armamentarium. A surface echogenic machine is vital for safe placement of regional anesthesia and vascular accesses. However, portable transthoracic echocardiography (TTE) has not been fully appreciated for its perioperative use, despite widespread popularity in the fields of emergency and critical care medicine. Advances in ultrasound technology have solved portability and accessibility issues; portable ultrasound devices are now available in many fields of clinical practice [1, 2] . Previous studies have validated the use of portable TTE by multiple providers in the intensive care unit and other settings [3] [4] [5] .
No formal guidelines for anesthesiologists' use of portable TTE to perioperatively assess patients have been established. However, the technology is quickly being adopted for training and use in acute care specialties [1, 2, 4] . TTE serves as another physical examination tool with which to learn about a patient's physical condition, especially in acute settings such as emergency cases. Where physiology can change dramatically at any moment, as in a parturient at time of delivery, a readily-accessible and non-invasive tool such as portable TTE can play a substantial role in patient assessment and management. Incorporation of our program's TTE curriculum into anesthesiology in multiple facets has given another option to provide anesthesiology providers with the necessary knowledge and skills to manage patients with cardiopulmonary instability.
In obstetrical anesthesia, the use of POCUS may be even more valuable for patient assessment, diagnosis, monitoring and treatment. The majority of obstetrical patients have few comorbidities and are unlikely to have a previous echocardiographic study. Not many studies have looked at term and near-term parturients hypertrophy, a small pericardial effusion and signs of vascular congestion. On postoperative day 2, after noting improvement in chest radiograph, the sedation was discontinued and the patient was extubated. The patient's blood pressure and pulmonary status improved within days with appropriate management. The patient continued medical treatment as an inpatient until postoperative day 5 and was discharged home. The neonate was alive and supported in the neonatal intensive care unit. in regard to cardiac function. When a patient presents with a possible cardiopulmonary disease or complication, the use of POCUS could be critical. This is especially true when in an emergent obstetrical situation.
Other helpful information obtained by the use of bedside ultrasonography is specific and targeted information that may be helpful for intraoperative diagnostics. This includes assessment of valvular disease (stenosis, regurgitation), pressure estimation (pulmonary, transvalvular, intracardiac) as well of physical properties of the heart (segmentary wall motion, ejection fraction and caval dimensions). This may aid in an obstetric patient such as applied in this case where increased blood pressure may have resulted in increased pulmonary arterial and pulmonary wedge pressures in the hypertrophied heart. This could lead to potential concerns of hypotension by effectively reduced preload. Effects are then potentially compounded by medications such as induction agents or Magnesium given for pre-eclampsia albeit not seen in this case.
Fluid administration was discussed with the obstetric team. Haste use of diuretics was contemplated. However, acute blood loss during the procedure risked potential to worsen hemodynamic instability from the diuresis. Therefore, administration of 1:1 crystalloid to estimated blood loss was instituted. This approximation was intended to maintain arterial volume without worsening acute pulmonary interstitial fluid overload. Once the procedure was close to completion and blood loss was minimized, further crystalloid administration was halted until a follow-up POCUS was conducted. The improvement helped confirm the diagnosis and lead to optimize management of the patient.
Overall in the case presented, quick evaluation of a patient undergoing a general anesthetic cesarean delivery was determined using POCUS assistance. Given the patient's ongoing pre-eclampsia, focus was directed to the cardiopulmonary system. The intraoperative POCUS exam helped make a clinical decision that the patient was experiencing cardiopulmonary edema worsened by her acute elevated hypertension prior to delivery.
Conclusions
In respect to this case presentation, we conclude that the use of POCUS is helpful in the hands of a trained provider. Additionally, use of POCUS can provide a concrete visual to communicate with multiple acute care teams for a critically ill patient. Longitudinal and multiple provider assessment of this modality requires further study.
